Low hprt mRNA levels and multiple hprt mRNA species in 6-thioguanine-resistant Chinese hamster cell mutants possessing nonsense mutations.
Previous studies suggested that many Chinese hamster ovary (CHO) cell hprt mutants having point mutations in the protein coding region also have low steady-state hprt mRNA concentrations. In addition, polymerase-chain reaction (PCR) amplification of hprt cDNA synthesized from some of these mutants results in multiple products containing deleted exons indicating that these mutants possess multiple species of hprt mRNA. In this study, we have used northern blot analysis to quantify the concentrations of hprt mRNA in 86 mutants known to possess point mutations leading to either missense or nonsense mutations. 28 of 35 nonsense mutants (80%), but only 7 of 51 missense mutants (14%), had < 50% of the hprt mRNA concentration found in parental CHO cells. Furthermore, all the nonsense mutants with premature termination codons in the internal exons of the gene (i.e., exons 3, 4, 5, 6 and 7) showed a significant reduction (averages < 16% of parental) in the steady-state levels of hprt mRNA, while nonsense mutants with termination codons situated in the extreme 5' and 3' regions of the gene had near parental hprt mRNA levels. In the same collection of mutants, the proportion of mutants producing multiple cDNA PCR products was much greater (18/35) for mutants having nonsense mutations than for mutants with missense mutations (2/51). All nonsense mutants with mutations in exons 3, 4 and 5 produced multiple species, while all those with mutations in exons 7, 8 and 9 produced a single PCR product. These results suggest that sequence changes in mammalian genes that affect protein chain length can also affect mRNA concentration and the splicing of pre-mRNA molecules.